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1
TERMINAL FITTING

CROSS REFERENCE TO RELATED
APPLICATION

This application is a continuation of PCT application No.
PCT/IP2011/069209, which was filed on Aug. 25,2011 based
on Japanese Patent Applications No. 2010-188560 filed on
Aug. 25, 2010, the contents of which are incorporated herein
by reference. Also, all the references cited herein are incor-
porated as a whole.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a terminal fitting which is
mounted to a terminal accommodation chamber by being
engaged with a lance which is elastically deformably pro-
vided in a connector housing.

2. Background Art

In order to increase a retaining force of a terminal fitting, a
hooking margin of a lance to a front portion of a hole edge of
an engaging hole may be increased by increasing a width
dimension of the lance. However, since some of the terminal
fittings have a stabilizer for stabilizing a posture of the termi-
nal fitting which is projected on a rear end of an outer face of
a connection part, there may occur a matter that the lance and
the stabilizer are overlapped and interfered with each other
when the lance with a large width as described above has
substantially the same width over the entire length thereof.

A connector to solve such a problem is disclosed in JP-A-
2005-259363, for example. As shown in FIG. 8, in this con-
nector, a stabilizer 509 is projected on an outer face of a
connection part 501 and intended to guide an insertion opera-
tion of a terminal fitting 507 through an insertion groove 505
provided on an inner wall of a cavity 503. A lance 511 is
provided on the inner wall of the cavity 503. The lance 511 is
provided with an engaging part 517 and an escape recess part
519. The engaging part 517 can be engaged over the substan-
tially entire width of an engaged face 513 of a protrusion (not
shown) and a front part 515 of ahole edge of an engaging hole
(not shown), which are provided in the connection part 501.
The escape recess part 519 is provided at a portion which is
located in the rear of the engaging part 517 and overlapped
with the engaging part 517 in a width direction. The escape
recess part 519 is communicated with the insertion groove
505 to allow the stabilizer 509 to enter the insertion groove
505.

According to the above configuration, since the engaging
part 517 of the lance 511 is engaged over the substantially
entire width of the engaged part (the engaged face 513 and the
front part 515 of the hole edge of the engaging hole (not
shown)) provided in the connection part 501, the terminal
retaining force is increased and therefore a structure having a
strong shear resistance is achieved. On the other hand, since
the lance 511 is provided with the escape recess part 519
which is provided at a portion that is located in the rear of the
engaging part 517 and overlapped with the engaging part 517
in a width direction and which is communicated with the
insertion groove 505 to allow the stabilizer 509 to enter the
insertion groove 505, it is possible to avoid interference
between the stabilizer 509 and the lance. Further, since it is
not necessary to increase the width of the connection part 501
in order to avoid the interference, it is possible to avoid the
increase in size of the connector.

SUMMARY OF THE INVENTION

In a recent connector, there is a problem that a terminal
retaining force of a lance is decreased as the compactness of

10

40

45

65

2

the connector progresses. Since the reduction in size of the
lance means the decrease in the retaining force as it is, balance
of'the compactness and the maintenance of the retaining force
has become an issue. In the above related art, in order to deal
with the decrease in the retaining force of the lance due the
compactness, the engaging part 517 of the lance 511 is
engaged over the substantially entire width of the engaged
part provided on the connection part 501. In this way, a
structure having a strong shear resistance is achieved and the
retaining force of the lance is increased.

However, in an engagement area of the terminal fitting and
the lance, the lance made of resin is engaged with the engag-
ing hole of the terminal fitting made of metal. Accordingly,
even if a large engagement area is ensured, the disadvantage
occurs as follows. That is, when an edge of the hole edge
engagement end face of the engaging hole is sharp, the sharp
edge bites into the lance and thus a shear fracture starting
strength of the lance is significantly lowered.

The present invention has been made in consideration of
the above situation and an object of the present invention is to
provide a terminal fitting which is capable of suppressing the
increase of shear fracture of the lance due to compactness,
thereby improving the retaining force.

The object of the present invention is achieved by the
following configurations.

(1) A terminal fitting is mounted on a terminal accommo-
dation chamber formed in a connector housing by being
engaged with an elastically deformable lance provided in the
terminal accommodation chamber. The terminal fitting
includes a bite resistance increasing part that is formed only at
an upper portion of a hole edge engagement end face of an
engaging hole to be engaged with the lance and increases a
bite resistance to the lance. An lower portion of the hole edge
engagement end face is flat. The bite resistance increasing
part has a wave-shaped part that is formed by partially press-
ing the hole edge engagement end face.

According to the terminal fitting having a configuration of
the above (1), as the terminal fitting is inserted into a prede-
termined position of the terminal accommodation chamber,
the lance elastically returned is engaged with the engaging
hole of the terminal fitting. A terminal engaging face of the
lance engaged with the engaging hole is brought into contact
with the hole edge engagement end face of the engaging hole.
As an external force in a pull-out direction is exerted to the
terminal fitting in an engaged state, the hole edge engagement
end face is adapted to press the engaging part of the lance. At
this time, since the bite resistance increasing part is formed on
the hole edge engagement end face, a resisting force when the
hole edge engagement end face bites into the lance is
increased. In addition, even after the hole edge engagement
end face bites into the lance, the resisting force is increased in
such a manner that the bite resistance increasing part
scratches a shearing surface, and a shearing surface area is
also increased. In this way, a shear resistance is increased and
therefore it is possible to increase the retaining force.

(2) A terminal fitting is mounted on a terminal accommo-
dation chamber formed in a connector housing by being
engaged with an elastically deformable lance provided in the
terminal accommodation chamber. The terminal fitting
includes a bite resistance increasing part that is formed both
on an upper portion and an lower portion of a hole edge
engagement end face of an engaging hole to be engaged with
the lance. The bite resistance increasing part increases a bite
resistance to the lance. The bite resistance increasing part has
a wave-shaped part that is formed by partially pressing the
upper portion and the lower portion of the hole edge engage-
ment end face.
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According to the terminal fitting having a configuration of
the above (2), since the bite resistance increasing part is
configured by the wave-shaped part that is formed by partially
pressing the hole edge engagement end face, the bite resis-
tance increasing part to increase the bite resistance to the
lance or a shear resistance is easily formed.

(3) A terminal fitting is mounted on a terminal accommo-
dation chamber formed in a connector housing by being
engaged with an elastically deformable lance provided in the
terminal accommodation chamber. The terminal fitting
includes a bite resistance increasing part that is formed at a
hole edge engagement end face of an engaging hole to be
engaged with the lance. The bite resistance increasing part
increases a bite resistance to the lance. The bite resistance
increasing part is a rounded part that is formed by removing a
corner part on the engaging side of the hole edge engagement
end face.

According to the terminal fitting having a configuration of
the above (3), since the rounded part is formed on the hole
edge engagement end face, the rounded part is formed simul-
taneously when removing the corner part on the engaging side
of the hole edge engagement end face in a non-processed
state. In this way, since the corner part to promote biting is
removed, it is possible to prevent the biting and the shear
fracture from easily occurring.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1A is a sectional view showing a main part of a
terminal fitting according to an illustrative embodiment of the
present invention, in which a wave-shaped part is formed atan
upper part of a hole edge engagement end face and FIG. 1B is
a sectional view showing a main part of a terminal fitting
according to a modification of the illustrative embodiment, in
which the wave-shaped parts are formed at an upper part and
a lower part of the hole edge engagement end face.

FIG. 2A is a front view showing a terminal receiving open-
ing in a connector housing and FIG. 2B is a sectional view
taken along a line A-A in FIG. 2A.

FIG. 3A is a perspective view showing a male terminal
fitting and FIG. 3B is a perspective view showing a female
terminal fitting.

FIG. 4A is a front view showing the male terminal fitting
and FIG. 4B is a sectional view taken along a line B-B in FIG.
4A.

FIG. 5A is a front view showing the female terminal fitting
and FIG. 5B is a sectional view taken along a line C-C in FIG.
5A.

FIG. 6 is a sectional view showing a main part of a terminal
fitting according to a comparative embodiment.

FIG. 7A is a sectional view showing a main part of a
terminal fitting according to another embodiment, in which a
rounded part is formed on the hole edge engagement end face
and FIG. 7B is a sectional view taken along a line D-D in FIG.
7A.

FIG. 8 is a perspective view showing a main part of a
terminal fitting and a terminal accommodation chamber in a
related art.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Hereinafter, a terminal fitting according to an illustrative
embodiment of the present invention will be described with
reference to the drawings.

As shown in FIG. 1A to FIG. 2B, a terminal fitting 15
according to the present embodiment may be either a male
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terminal fitting 21 (see FIG. 3A) or a female terminal fitting
23 (see FIG. 3B). However, in either cases, it is essential that
the terminal fitting 15 includes an engaging hole 27 with
which a lance 25 is engaged.

As shown in FIG. 2A and FIG. 2B, in a connector 29 on
which the terminal fitting 15 is mounted, a terminal receiving
opening 19 for receiving a male terminal of a mating connec-
tor (not shown) is opened at one end face of a rectangular
parallelepiped-shaped connector housing 17 in a longitudinal
direction. The terminal receiving opening 19 is communi-
cated with a terminal accommodation chamber 31 which is
defined inside the connector housing 17. For the convenience
of description, the terminal receiving opening 19 of the con-
nector 29 is referred to as a front side and an opposite side
thereof is referred to a rear side, as is used herein.

A female terminal fitting 15 is inserted into the terminal
accommodation chamber 31 through a terminal mounting
opening 33 which is opened to the rear of the connector
housing 17. Here, the female terminal fitting 15 is merely
illustrative and the terminal fitting 15 may be a male type. A
lance 25 is protruded at a space on which the terminal fitting
15 is mounted. The lance 25 is formed integrally with the
connector housing 17 from a synthetic resin material. A base
end of the lance 25 is connected to a bottom wall 35 and a
leading end thereof is a free end 37. The base end of the lance
25 is supported on the bottom wall 35 in a cantilever manner
and thus the lance 25 is elastically deformable. A retreating
space 31a is formed between a lower portion of the lance 25
and the bottom wall 35.

A convex part 39 is formed on an upper surface of the lance
25 near the free end 37. A rear section of the convex part 39 is
a slanted surface 41 and a front section thereof is an engaging
part 43. As the terminal fitting 15 is inserted, an electrical
contact leading end 45 of the terminal fitting 15 abuts against
the slanted surface 41 and thus a component force to push
down the lance 25 toward the retreating space 31a occurs.
When the lance 25 is elastically returned to its original posi-
tion, the engaging part 43 is engaged with the engaging hole
27 of the terminal fitting 15 to prevent the terminal fitting 15
from being detached to the rear.

The male terminal fitting 21 shown in FIG. 3A is provided
at its leading end with a male tab 49 which is an electrical
contact part 47. Further, the male terminal fitting 21 is pro-
vided with a terminal body part 51, a conductor crimping part
53 and a sheath holding part 55, which are sequentially pro-
vided at the rear of the male tab. The male terminal fitting 21
is manufactured by sheet-metal processing of a metal plate.

The female terminal fitting 23 shown in FIG. 3B is pro-
vided at its leading end with a box part 57 which is an
electrical contact part 47 and receives a male tab of a mating
terminal. And, a contact spring part 59 (see FIG. 5A and FIG.
5B) coming into contact with the male tab is provided inside
the box part. Similar to the male terminal fitting 21, the female
terminal fitting 23 is provided with a terminal body part 51, a
conductor crimping part 53 and a sheath holding part 55,
which are sequentially provided at the rear of the box part 57.

The terminal body part 51 of the male terminal fitting 21
and the female terminal fitting 23 is formed with the engaging
hole 27 to be engaged with the lance 25. As shown in FIG. 3A
and FIG. 3B, the engaging hole 27 has a rectangular shape. A
front side of the engaging hole 27 constitutes a hole edge
engagement end face 11. FIG. 1A and FIG. 1B illustrate the
hole edge engagement end face 11 of the female terminal
fitting 23 as a representative example. FIG. 1A and FIG. 1B
are sectional views taken by cutting an approximately central
portion of the engaging hole 27, showing a front side of the
female terminal fitting 23. That is, FIG. 1A and FIG. 1B are
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front views of the hole edge engagement end face 11, as seen
from the inside of the engaging hole 27. Rather than a flat
shape of a comparative embodiment shown in FIG. 6, a bite
resistance increasing part 61 to increase a bite resistance to
the lance 25 is formed on the hole edge engagement end face
11.

In the present embodiment, the bite resistance increasing
part 61 is configured as a wave-shaped part 13 that is formed
by partially pressing the hole edge engagement end face 11.
The wave-shaped part 13 may be formed only at an upper part
of'the hole edge engagement end face 11, as shown in FIG. 1A
or may be formed at both an upper part and a lower part of the
hole edge engagement end face 11, as shown in FIG. 1B. A
direction to press the hole edge engagement end face 11 may
be a direction (an up-down direction in FIG. 1A and FIG. 1B)
which is directed to the hole edge engagement end face 11
from the upper and lower, or a vertical direction (a left direc-
tion in FIG. 4B and FIG. 5B) which is directed to the hole
edge engagement end face 11 from the inside of the engaging
hole27. In FIG. 1A, the lower part is flat. In FIG. 1B, both the
upper part and the lower part of the hole edge engagement end
face 11 are partially pressed. The upper part or both the upper
part and the lower part are partially pressed to form a wave-
shape in the hole edge engagement end face.

In FIG. 1A and FIG. 1B, a semi-circular bulging part
formed at a lower part of the hole edge engagement end face
11 is an indent acting to increase the contact pressure of the
contact spring 59 with the male tab of the mating terminal.

In the present embodiment, since the bite resistance
increasing part 61 is configured by the wave-shaped part 13
that is formed by partially pressing the hole edge engagement
end face 11, the bite resistance increasing part 61 to increase
the bite resistance to the lance 25 or a shear resistance is easily
formed.

Next, an operation of the terminal fitting 15 having the
above configurations will be described.

As the terminal fitting 15 is inserted into a predetermined
position of the terminal accommodation chamber 31, the
lance 25 elastically returned is engaged with the engaging
hole 27 of the terminal fitting 15. The engaging part 43 of the
lance 25 engaged with the engaging hole 27 is brought into
contact with the hole edge engagement end face 11 of the
engaging hole 27. As an external force in a pull-out direction
is exerted to the terminal fitting 15 in an engaged state, the
hole edge engagement end face 11 is adapted to press the
engaging part 43 of the lance 25.

That is, the lance 25 receives a reaction force from the hole
edge engagement end face 11. At this time, in the case of the
flat hole edge engagement end face 11 as in the terminal
fitting of the comparative embodiment shown in FIG. 6, shear
begins in a corner part 63 of the flat peripheral edge.

In the terminal fitting 15 according to the present embodi-
ment, since the bite resistance increasing part 61 is formed on
the hole edge engagement end face 11, a resisting force when
the hole edge engagement end face 11 bites into the lance 25
is increased. In addition, even after the hole edge engagement
end face bites into the lance, the resisting force is increased in
such a manner that the bite resistance increasing part 61
scratches a shearing surface, and a shearing surface area can
be also increased. In this way, a shear resistance is increased
and therefore it is possible to increase the retaining force of
the terminal fitting 15.

Next, another embodiment of the terminal fitting 15
according to the present invention will be described.

As shown in FIG. 7A and FIG. 7B, a terminal fitting 15A
according to another embodiment is intended to increase the
resistance when biting into the lance 25 by removing a
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pointed end face (that is, corner part 63). That is, the bite
resistance increasing part 61 according to the present embodi-
ment is a rounded part 65 that is formed by removing the
corner part 63 on the engaging side of the hole edge engage-
ment end face 11.

In this terminal fitting 15A, since the rounded part 65 is
formed onthe hole edge engagement end face 11, the rounded
part 65 is formed simultaneously when removing the corner
part 63 on the engaging side of the hole edge engagement end
face 11 in a non-processed state. In this way, since the corner
part 63 to promote biting is removed, it is possible to prevent
the biting and the shear fracture from easily occurring.

Accordingly, according to the terminal fitting 15, 15A of
the present embodiment, it is possible to suppress the increase
of the possibility of shear fracture of the lance 25 due to
compactness, and improving the retaining force.

Herein, the above-described illustrative embodiments
merely illustrate the representative forms of the present
invention and the present invention is not limited to the illus-
trative embodiments. That is, the illustrative embodiments
can be variously modified without departing a spirit and a
scope of the present invention.

Industrial Applicability

As described above, according to the terminal fitting of the
present invention, it is possible to suppress the increase of the
possibility of shear fracture of the lance due to compactness,
thereby improving the retaining force.

REFERENCE SIGNS LIST

: Hole Edge Engagement End Face

: Wave-Shaped Part

: Terminal Fitting

: Connector Housing

: Lance

: Engaging Hole

: Terminal Accommodation Chamber
: Bite Resistance Increasing Part

: Corner Part

: Rounded Part

What is claimed is:

1. A terminal fitting mounted on a terminal accommodation
chamber formed in a connector housing by being engaged
with an elastically deformable lance provided in the terminal
accommodation chamber, the terminal fitting comprising:

a bite resistance increasing part that is formed both on an
upper portion and a lower portion of a hole edge engage-
ment end face of an engaging hole to be engaged with the
lance and increases a bite resistance to the lance, and

the bite resistance increasing part has a wave-shaped part
that is formed by partially pressing the hole edge
engagement end face.

2. A terminal fitting mounted on a terminal accommodation
chamber formed in a connector housing by being engaged
with an elastically deformable lance provided in the terminal
accommodation chamber, the terminal fitting comprising:

a bite resistance increasing part that is formed both on an
upper portion and an lower portion of a hole edge
engagement end face of an engaging hole to be engaged
with the lance and increases a bite resistance to the lance,

the bite resistance increasing part has a wave-shaped part
that is formed by partially pressing the upper portion and
the lower portion of the hole edge engagement end face.
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